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On Monday of this week the executive branch of the com- 
mittee on site and buildings for the World's Fair held its first meet- 
ing in the committee rooms in the Times building. The members 
present were Charles A. Dana, chairman ; John Foord, secretary ; 
,ex-Mayor Grace, Henry R. Towne, Isidor Straus, Samuel Gompers, 
C. F. Chandler, and John H. Starin. On motion of Mr. Towne it 
was resolved that Central Park, as a site for the fair, be excluded 
from immediate consideration. It was also decided to lay aside, 
for the present at least, all suggestions in regard to sites not on or 
near Manhattan Island, and to divide the water front and inland 
site propositions into two groups for separate consideration. Ac- 
cordingly the secretary was requested to organize two excursions 
for a personal inspection by the committee of all the sites deemed 
worthy of examination. The first trip was on the water, starting 
from the foot of| East Thirty-second Street at 12 o'clock Wednes- 
day, Mr. Starin supplying the steamer. As Randall's, Blackwell's, 
and Ward's Islans have been suggested for consideration, the com- 
mittee decided to invite the presidents of the board of charities and 
correction and the board of emigration to join the excursion party. 
The trip was continued up to Pelham Bay Park and other available 
water-front plots. The second excursion was fixed for Thursday, 
but the hour and place were left open. The New- York Central 
Railroad Company has offered a special car for the use of the com- 
mittee on its inland trip, which will probably be largely devoted to 



the annexed district. Whatever conclusions the committee reach 
will be reported to the main committee for approval or rejection. 
While the committee was in session Mr. Erastus Wiman called to 
recommend certain sites on Staten Island. The committee spent 
considerable time in looking over the scores of suggestions as to 
sites. The work of sorting was not an easy task, but the sifting 
process resulted in a list of a dozen or twenty. 



It is ONE of the self-evident truths that the grounds of neat and 
painstaking farmers and gardeners should not be permitted to be- 
come annually seeded with weeds from the lands of their more 
slovenly neighbors. It seems that in Wisconsin there is on the 
statute books a law intended to prevent this injustice, and which 
needs only to be enforced to accomplish much good. This law 
does not, as is pointed out in a recent bulletin of the agricultural 
station of the University of Wisconsin, demand the destruction of 
all pernicious weeds, but it is aimed at the principal offenders, and 
if these can be kept under subjection by its means, the damages 
from these pests on the farm will be materially reduced. It is a 
matter of interest that all the weeds condemned in the law were 
introduced into this country from Europe. There are, it is true, 
native species of the cocklebur, but Dr. Gray believes that the one 
that has become a troublesome weed, and has very justly been in- 
cluded in the weed law, is not native, but has been naturalized 
here. The fact that these troublesome weeds have invaded our 
country from other continents, and, despite the efforts that have 
been put forth for their destruction, have spread themselves over 
so many of our farms, illustrates how great is their power to cope 
with conditions, and emphasizes the importance of vigorous con- 
certed action to keep them under subjection. 



MR. WALLACE ON DARWINISM. 1 

To all who have read the life and letters of the late Mr. Dar- 
win it must appear that, over and above the personal and scientific 
interest which attaches in so high a degree to that admirable biog- 
raphy, there is what may be termed a dramatic interest. The an- 
tecedents of Charles Darwin, the Sir Isaac Newton of biology, in 
Charles Darwin, the undergraduate at Cambridge — hitherto un- 
conscious of his own powers, and waking up to a love of science 
under the guiding influence of a beautiful friendship ; the delight 
and the diffidence which attended his nomination by Professor 
Henslow as a suitable naturalist for the " Beagle " expedition ; the 
uncertainty which afterwards marked the course of negotiations 
between his family on the one hand, and the Admiralty on the 
other, wherein issues of incalculable importance were turning and 
re-turning in the balance of chance, determined this way and that 
by the merest featherweights of circumstance ; the eventual sud- 
denness of a decision which was destined to end not only, as his 
father anticipated, in an " unsettling " of his own views, but also, 
and to a never paralleled degree, in the unsettling of the views of 
all mankind ; the subsequent dawning upon his mind of the truth 
of evolution in the light of his theory of natural selection, and the 
working out of that theory during twenty years of patient devotion 
in the quiet retirement of an English country life ; the bursting of 
the storm in 1859, and all the history of the great transformations 
which have followed ; — these in their broadest outlines are some of 
what I have ventured to call the dramatic elements in the records 
of Mr. Darwin's life. 

Now, not least among these dramatic elements is the relation in 
which Mr. Darwin's work stood to that of Mr. Wallace. For as- 
suredly it was in the highest degree dramatic, that the great idea 
of natural selection should have occurred independently and in 
precisely the same form to two working naturalists ; that these 
naturalists should have been countrymen ; that they should have 
agreed to publish their theory on the same day ; and last, but not 
least, that, through the many years of strife and turmoil which fol- 
lowed, these two English naturalists consistently maintained to- 
wards each other such feelings of magnanimous recognition, that 

1 From ;the Contemporary Review. 
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it is hard to say whether we should most admire the intellectual or 
the moral qualities which, in relation to their common labors, they 
have displayed. 

Now, I have sought to lay emphasis on this the dramatic side of 
" Darwinism," because in the work which under this title I am 
about to review, it appears to me that Mr. Wallace has added yet 
another scene, or episode, which, in the respects we are consider- 
ing, is quite worthy of all that has gone before. I do not allude 
merely to the fact that in this work we have the matured conclu- 
sions of the joint-originator of Darwinian doctrine, published most 
opportunely at a time when biological science is especially anxious 
to learn his views upon certain questions of the highest importance 
which have been raised since the death of Darwin ; nor do I allude 
merely to the further fact that in now speaking out, after nearly a 
decade of virtual silence on scientific topics, the veteran naturalist 
has displayed an energy of investigation as well as a force of 
thought which is everywhere equal to, and in many places sur- 
passes, anything that is to be met with in all the solid array of his 
previous works. That these facts present what I call the dramatic 
side I fully allow ; but the point which in this connection I desire 
to bring into special prominence is the following. 

It is notorious that, from the time when they published their 
joint theory of evolution by natural selection, Darwin and Wallace 
failed to agree upon certain points of doctrine, which, although of 
comparatively small importance in relation to any question of evo- 
lution considered as a fact, were, and still continue to be, of the 
highest possible importance in relation to the question of evolution 
considered as a method ; i.e., in relation to the causes or factors 
which have been concerned in the process. It was the opinion of 
Mr. Darwin that natural selection has been the chief, but not the 
only, cause of organic evolution ; while, in the opinion of Mr. Wal- 
lace, natural selection has been the all and in all of such evolution, — 
virtually the sole and only principle which has been concerned in 
the development both of life and of mind from the amoeba to the 
ape, — although he further and curiously differs from Darwin in 
an opposite direction, by holding that natural selection can have 
had absolutely no part at all in the development of faculties dis- 
tinctively human. Disregarding the latter and subordinate point of 
difference, — a re-presentation of which in the concluding chapters 
of his present work, I may however remark, appears to me sadly 
like the feet of clay in a figure of iron, marring by its manifest 
weakness what would otherwise have been a completed and self' 
consistent monument of strength, — let "us first clearly understand 
to what it is that the major point of difference amounts. This may 
best be done by quoting from each of the authors in question par- 
allel passages, which occur in the concluding paragraphs of their 
latest works. 

Mr. Darwin writes : " I have now recapitulated the facts and 
considerations which have thoroughly convinced me that species 
have been modified during a long course of descent. This has 
been effected chiefly through the natural selection of numerous 
successive, slight, favorable variations, aided in an important man- 
ner by the inherited effects of the use and disuse of parts ; and in 
an unimportant manner, that is in relation to adaptive structures, 
whether past or present, by the direct action of external conditions, 
and by variations which seem to us in our ignorance to arise spon- 
taneously. It appears that I formerly underrated the frequency 
and value of these latter forms of variation, as leading to perma- 
nent modifications of structure independently of natural selection. 
But as my conclusions have lately been much misrepresented, and 
it has been stated that I attribute the modification of species ex- 
clusively to natural selection, I may be permitted to remark that in 
the first edition of this work, and subsequently, I placed in a most 
conspicuous position — namely, at the close of the introduction — 
the following words : 'lam convinced that natural selection has 
been the main, but not the exclusive, means of modification.' This 
has been of no avail. Great is the power of steady misrepresenta- 
tion ; but the history of science shows that fortunately this power 
does not long endure." 

Mr. Wallace writes : " While admitting, as Darwin always ad- 
mitted, the co-operation of the fundamental laws of growth and 
variation, of correlation and heredity, in determining the direction 
of lines of variation or in the initiation of peculiar organs, we find 



that variation and natural selection are ever-present agencies, 
which take possession, as it were, of every minute change origi- 
nated by these fundamental causes, check or favor their further 
development, or modify them in countless varied ways according 
to the varying needs of the organism. Whatever other causes 
have been at work, natural selection is supreme, to an extent which 
even Darwin himself hesitated to claim for it. The more we study 
it, the more we are convinced of its overpowering importance, and 
the more confidently we claimj in Darwin's own words, that it ' has 
been the most important, but not the exclusive, means of modifica- 
tion.' " 

Now, in the latter quotation it is manifest that the "co-opera- 
tion " which is spoken of takes cognizance only of factors which 
are themselves either necessary conditions to, or integral parts of, 
the process of natural selection ; and, therefore, the approval which 
Mr. Wallace bestows upon Mr. Darwin's emphatic reservation — 
"but not exclusive means^of modification" — can only be.understood 
to nave reference to the development of those distinctively human 
faculties which he immediately proceeds to consider, and touching 
which, as already indicated, Mr. Darwin's reservation was certainly 
not intended to apply. Thus, in brief, at the time of Mr. Darwin's 
death the state of matters was this : while Mr. Wallace held per- 
sistently to his original belief in natural selection as virtually the 
sole and only cause of organic evolution, the whole body of scien- 
tific opinion, both in this country and abroad, had followed Mr. 
Darwin in holding that, while natural selection was " the main " 
factor of such evolution, nevertheless it was largely supplemented 
in its work by certain other subordinate factors, of which the most 
important were taken to be the inherited effects of use and disuse, 
together with the influence of the environment in directly producing 
alterations both of structure and of instinct. 

Shortly after Mr. Darwin's death, however, this state of matters 
underwent a very serious change. For it was shortly after Mr. 
Darwin's death that Professor Weismann began to publish a re- 
markable series of papers, the effect of which has been to create a 
new literature of such large and rapidly increasing proportions that, 
with the single exception of Mr. Darwin's own works, it does not 
appear that any publications in modern times have given so great 
a stimulus to speculative science, or succeeded in gaining so in- 
fluential a following. The primary object of these papers is to 
establish a new theory of heredity, which has for one of its conse- 
quences a denial of the inherited effects of use and disuse, or, in- 
deed, of any other characters which are acquired during the life- 
time of individuals. According to this theory, the only kind of 
variations that can be transmitted to progeny are those which are 
called congenital. 

For instance, there is no doubt that in his individual lifetime the 
arms of a blacksmith have their muscular power increased by con- 
stant exercise or use of the muscles in hammering ; and therefore, 
if there were a thousand generations of blacksmiths, it seems rea- 
sonable to suppose that the children of the last of them would in- 
herit somewhat stronger arms than those of average children, — or, 
a fortiori, than those of children born of a similarly long line, say, 
of watchmakers. This was the supposition that constituted the 
basis of Lamarck's theory of evolution, and, as we have seen, it 
was sanctioned by Darwin ; although, of course, he differed from 
Lamarck in not regarding this supposed transmission of the effects 
of use and disuse as the sole factor of evolution, but merely as a 
factor greatly subordinate to that which he had himself discovered 
in survival of the fittest. Nevertheless, he unquestionably did re- 
gard this subordinate factor as one of high importance in co-opera- 
tion with survival of the fittest, and, as Mr. Herbert Spencer has 
shown in detail, he apparently" attributed more and more impor- 
tance to it the longer that he considered its relation to the greater 
principle. 

But, as we have just seen, according to the school of Weismann 
it is only variations of a congenital kind that can be inherited. No 
matter what adaptive changes may be induced in the individual by 
suitable use and disuse of its several parts, and no matter what 
adaptive changes may be directly caused by environing agencies, 
these all count for nothing in the process of evolution. The only 
adaptive changes that can count for anything in this process are 
those which can be transmitted to progeny ; i.e., according to this 
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school, those which arise fortuitously as congenital variations, for 
the accidental occurrence of which natural selection is always, so 
to speak, waiting and watching. The human hand, for example, 
considered as a mechanism, owes nothing to its continued use 
through numberless generations as an instrument for the perform- 
ance of functions which it is now so admirably adapted to dis- 
charge ; on the contrary, its evolution has throughout been ex- 
clusively dependent on the occurrence of fortuitous variations, 
which, whenever they happen to occur in a profitable direction, 
were preserved by natural selection, and passed on to the next 
generation. Now, it is evident that, according to this theory, nat- 
ural selection is constituted the one and only cause of organic 
evolution ; and for this reason the followers of Weismann are in 
the habit of calling his doctrine " pure Darwinism," inasmuch as 
without invoking any aid from the Lamarckian principles above de- 
scribed, it constitutes the Darwinian principle of natural selection the 
sole, and not merely as he said the " main, means of modification." 
Obviously, without going further than this quotation, which I 
have already made from the last edition of the " Origin of Species," 
it is a misnomer to designate the doctrine in question " pure Dar- 
winism." That quotation presents the only note of bitterness 
which is to be met with in the whole range of Mr. Darwin's writ- 
ings, and it is a note which has express reference to this very point. 
Notwithstanding the multifarious directions in which his doctrines 
were abused, the only protest against " steady misrepresentation '' 
that he has ever allowed himself to lodge, he lodged against those 
who imputed to him this so-called doctrine of " pure Darwinism." 
On the other hand, it is no less manifest that this doctrine, although 
not pure Darwinism, assuredly is, and always has been, pure 
" Wallaceism." In point of fact, it is with reference to this very 
doctrine of natural selection as the sole cause of organic evolution 
that the opinion of these two renovators of biology has been from 
the first divided. It is upon this point, and upon this point alone, 
that there has ever been any serious difference between them, — 
for, as we shall presently find, every other point in which they failed 
to agree, save with respect to the origin of man, has a direct logical 
reference to this one, or grows out of this one by way of logical 
consequence. 

And here we arrive at what seems to me the dramatic interest 
attaching to Mr. Wallace's latest work. On the present occasion I 
am not going to consider the pros and the cons of the momentous 
question which has always divided his teaching from that of his 
great compatriot. But, whether he is right or whether he is Wrong ; 
he has lived to see a most extraordinary revolution of biological 
thought in the direction of opinions which have always been dis. 
tinctively his own, and which for a large part of a lifetime he has 
been virtually alone in maintaining. 

Yet, notwithstanding the gratification with which Mr. Wallace 
must have watched this remarkable change within the last few 
years, there is in his recently published book no sound of exultation. 
On the contrary, his aim everywhere appears to be that of conceal- 
ing his personal interest in this matter ; and so well does he suc- 
ceed that, after having finished his book, not one in a hundred of 
his readers will be in a position to surmise that for more than a 
quarter of a century their author has steadily maintained the opin- 
ions which are now being adopted by an influential and rapidly 
increasing body of evolutionists. Therefore, it is partly for the 
sake of drawing attention to a claim which Mr. Wallace character- 
istically abstains from making on his own behalf that I ventured to 
write this review of his latest work. If ever there was an occasion 
when a man of science might have felt himself justified in express- 
ing a personal gratification at the turning of a tide of scientific 
opinion, assuredly such an occasion is the present ; and in which- 
ever direction the truth may eventually be found to lie, historians 
of science should not omit to notice that in the very hour when his 
lifelong belief is gaining so large a measure of support Mr. Wal- 
lace quietly accepts the fact without one word of triumph. 

To me individually it does not appear that the recent movement 
of scientific opinion in the direction of " Wallaceism " is scientific- 
ally justifiable ; and therefore I remain an adherent of " Darwin- 
ism," as this was left by the matured judgment of Darwin. For, 
on the one hand. I cannot find that the school of Weismann has 



added anything of importance to the body of facts previously 
known ; while, on the other hand, I do find that Professor 
Weismann himself is put to the sorest straits while trying to main- 
tain his theory in the presence of some of these facts. So that, 
while fully recognizing the extraordinary ability with which he has 
marshalled his evidence, — and also, it may be added, the great 
service which he has rendered to biological science in raising cer- 
tain questions of the highest possible importance in the acutest 
possible form, — ■ I must still confess that to my mind there does 
not seem to have been hitherto shown any adequate reason to pass 
from the theory of evolution as this was always held by Darwin, to 
the theory of. evolution as it has always been held by Wallace. 
Therefore I am free to conclude this article by briefly considering 
the points upon which Wallace, in his matured publication on 
" Darwinism," expressly differs from the teachings of Darwin. 

As already stated, all these points of difference, with the one ex- 
ception as to the origin of man, arise by way of logical necessity 
from the great or radical difference which we have hitherto been 
considering; viz., as to whether natural selection is only the 
" main " or actually " the exclusive means of modification." Never- 
theless, it is desirable to consider what Mr. Wallace has to say 
upon these secondary or sequent points of difference, because, by 
examining them in the light of the diverse facts which they severally 
involve, we may obtain valuable material for guiding our judgment 
upon the larger issue. 

Sexual Selection. 
Against Mr. Darwin's theory of sexual selection, — i.e., selection 
which depends on the superior power which males may be sup- 
posed to present in the way of charming their females, . — Mr. 
Wallace urges the following objections, which, in his opinion, are 
sufficient to dispose of the theory in toto. 

In the first place, he argues that the principal cause of the greater 
brilliancy of male animals in general, and of male birds in particu- 
lar, is that they do not so much stand in need of protection arising 
from concealment as is the case with their respective females. 
Consequently natural selection is not so active in repressing brill- 
iancy of color in the males, or, which amounts to the same thing, is 
more active in " repressing in the female those bright colors which 
are normally produced in both sexes by general law's." 

Next, he argues that not only does natural selection thus exer- 
cise a negative influence in passively permitting more heightened 
color to appear in the males, but even exercises a positive influence 
in actively promoting its development in the males, while, at the 
same time, actively repressing its appearance in the females. For 
heightened color, he says, is correlated with health and vigor ; and 
as there can be no doubt that healthy and vigorous birds best pro- 
vide for their young, natural selection, by always placing its pre- 
mium on health and vigor in the males, thus also incidentally pro- 
motes, through correlated growth, their superior coloration. 

Again, with regard to the display which is practised by male 
birds, and which constitutes the strongest of all Mr. Darwin's 
arguments in favor of sexual selection, Mr. Wallace points out that 
there is no evidence at all of the females being in any way affected 
thereby. On the other hand, he argues that this display may be 
due merely to general excitement ; and he lays stress upon the 
more special fact that movable feathers are habitually erected un- 
der the influence of anger and rivalry, in order to make the bird 
look more formidable in the eyes of his antagonists. 

Furthermore, he adduces the consideration that, even if the 
females are in any way affected by color and its display on the part 
of the males, and if, therefore, sexual selection be conceded a true 
principle in theory, still we must remember that, as a matter of 
fact, it can only operate in so far as it is allowed to operate by nat- 
ural selection. Now, according to Mr. Wallace, natural selection 
must wholly neutralize any such supposed influence of sexual selec- 
tion. For, unless the survivors in the general struggle for existence 
happen to be those which are also the most highly ornamented, 
natural selection must neutralize and destroy any influence that 
may be exerted by female selection. But obviously the chances 
against the otherwise best fitted males happening to be likewise 
the most highly ornamented must be many to one, unless, as Wal- 
lace supposes, there is some correlation between embellishment 
and general perfection, in which case, as he points out, the theory 



August 3°. 1889.] 



SCIENCE. 



153 



of sexual selection lapses altogether, and becomes but a special 
case of natural selection. 

Once more, Mr. Wallace argues that the evidence collected by 
Mr. Darwin himself proves that each bird finds a mate under any 
circumstances, — a general fact which in itself must quite neutral- 
ize any effect of sexual selection of color or ornament, since the less 
highly colored birds would be at no disadvantage as regards the 
leaving of healthy progeny. 

Lastly, he urges the high improbability that through thousands 
of generations all the females of any particular species — possibly 
spread over an enormous area — should uniformly and always have 
displayed exactly the same taste with respect to every detail of 
color to be presented by the males. 

Now, without any question, we have here a most powerful array 
of objections against the theory of sexual selection. Each of them 
is ably developed by Mr. Wallace himself in his work on tropical 
nature ; and although I have here space only to state them in the 
most abbreviated of possible forms, I think it will be apparent how 
formidable these objections appear. Unfortunately the work in 
which they are mainly presented was published several years after 
the second edition of the " Descent of Man," so that Mr. Darwin 
never had a suitable opportunity of replying. But, if he had had 
such an opportunity, as far as I can judge, it seems that his reply 
would have been more or less as follows : — 

In the first place, Mr. Wallace fails to distinguish between brill- 
iancy and ornamentation — or between color as merely " height- 
ened," and as distinctively decorative. Yet there is obviously the 
greatest possible difference between these two things. We may 
readily enough admit that a mere heightening of already existing 
coloration is likely enough — at all events in many cases — to ac- 
company a general increase of vigor, and therefore that natural 
selection, by promoting the latter, may also incidentally promote 
the former, in cases where brilliancy is not a source of danger. But 
clearly this is a widely different thing from showing that not only a 
general brilliancy of color, but also the particular disposition of 
colors in the form of ornamental patterns, can thus be accounted 
for by natural selection. Indeed, it is expressly in order to account 
for the occurrence of such ornamental patterns that Mr. Darwin 
constructed his theory of sexual selection ; and therefore, by thus 
virtually ignoring the only facts which that theory endeavors to ex- 
plain, Mr. Wallace is not really criticizing the theory at all. By 
representing that the theory has to do only with brilliancy of color, 
as distinguished from disposition of colors, he is going off upon a - 
false issue which has never really been raised. Look, for example, 
at a peacock's tail. No doubt it is sufficiently brilliant ; but far 
more remarkable than its brilliancy is its elaborate pattern, on the 
one hand, and its enormous size, on the other. There is no con- 
ceivable reason why mere brilliancy of color, as an accidental con- 
comitant of general vigor, should have run into so extraordinary, 
so elaborate, and so beautiful a pattern of colors. Moreover, this 
pattern is only unfolded when the tail is erected, and the tail is not 
erected in battle, as Mr. Wallace's theory of the erectile function 
in feathers would require, but in courtship. Obviously, therefore, 
the design of the pattern, so to speak, is correlated with the act of 
courtship, — it being only then, in fact, that the general design of 
the whole structure, as well as the more special design of the pat- 
tern, becomes revealed. Lastly, the fact of this whole structure 
being so large, entailing not only a great amount of physiological 
material in its production, but also of physiological energy in carry- 
ing about such a weight, as well as of increased danger from im- 
peding locomotion and inviting capture, — ■ all this is obviously in- 
compatible with the supposition of the peacock's tail having been 
produced by natural selection. 

And such a case does not stand alone. There are multitudes of 
other instances of ornamental structures imposing a drain upon the 
vital energies of their possessors, without conferring any compen- 
sating benefit from a utilitarian point of view. Now, in all these 
cases, without any exception, such structures are ornamental struc- 
tures which present a plain and obvious reference to the relation- 
ship of the sexes. Therefore it becomes almost impossible to doubt, 
first, that they exist for the sake of ornament, and next, that the 
ornament exists on account of that relationship. If such structures 
were due merely to a superabundance of energy, as Mr. Wallace 



supposes, not only ought they to have been kept down by the 
economizing influence of natural selection, but we can see no rea- 
son, either why they should be so highly ornamental, on the one 
hand, or so exclusively connected with the sexual relationship, on 
the other. 

For these reasons I think that Mr. Wallace's main objection 
falls to the ground. Passing on to his subsidiary objections, I do 
not see much weight uT his merely negative difficulty as to there 
being an absence of evidence upon hen birds being charmed by the 
plumage or the voice of their consorts. For, on the one hand, it is 
not very safe to infer what sentiments may be in the mind of a 
hen ; and, on the other hand, it is impossible to conceive what 
motive can be in the mind of a cock, other than that of making 
himself attractive, when he performs his various antics, displays 
his ornamental plumes, or sings his melodious songs. Considera- 
tions somewhat analogous apply to the difficulty of supposing so 
much similarity and constancy of taste on the part of female ani- 
mals as Mr. Darwin's theory undoubtedly requires. Although we 
know very little about the psychology of the lower animals, we do 
observe in many cases that small details of mental organization 
are often wonderfully constant and uniform throughout all mem- 
bers of a species, even where it is impossible to suggest any utility 
as a cause. 

Again, as regards the objection that each bird finds a mate un- 
der any circumstances, we have here an obvious begging of the 
whole question. That every feathered Jack should find a feathered 
Jill is perhaps what we might have antecedently expected ; but 
when we meet with innumerable instances of ornamental plumes, 
melodious songs, and the rest, as so many witnesses to a process 
of sexual selection having, always been in operation, it becomes 
irrational to exclude such evidence on account of our antecedent 
prepossessions. 

There remains the objection that the principles of natural selec- 
tion must necessarily swallow up those of sexual selection, as the 
fat kine swallowed up the lean in the dream of Pharaoh. And this 
consideration, I doubt not, lies at the root of all Mr. Wallace's op- 
position to the supplementary theory of sexual selection. He is 
self-consistent in refusing to entertain the evidence of sexual selec- 
tion, on the ground of his antecedent persuasion that in the great 
drama of evolution there is no possible standing-ground for any 
other actor than that which appears in the person of natural selec- 
tion. But here, again, we must refuse to allow any merely ante- 
cedent presumption to blind our eyes to the actual evidence of 
other agencies having co-operated with natural selection in produc- 
ing the observed results. And, as regards the particular case now 
before us, I think I have shown, as far as space will permit, that in 
the phenomena of decorative coloring, as distinguished from merely 
brilliant coloring, of melodious song, as distinguished from merely 
tuneless cries, of enormous arborescent antlers, as distinguished 
from merely offensive weapons, and so forth, — I say that in all 
these phenomena we have phenomena which cannot possibly be 
explained by the theory of natural selection ; and, further, that if 
they are to be explained at all, this can only be done, so far as we 
can at present see, by Mr. Darwin's supplementary theory of sexual 
selection. 

I have now briefly answered all Mr. Wallace's objections to this 
supplementary theory, and, as previously remarked, I feel pretty 
confident that, at all events in the main, the answer is such as Mr. 
Darwin would himself have supplied, had there been a third edition 
of his work upon the subject. At all events, be this as it may, we 
are happily in possession of unquestionable evidence that he be- 
lieved all Mr. Wallace's objections to admit of fully satisfactory 
answers. For his very last words to science — read only a few 
hours before his death at a meeting of the Zoological Society — 
were, " I may perhaps be here permitted to say, that, after having 
carefully weighed, to the best of my ability, the various arguments 
which have been advanced against the principle of sexual selection, 
I remain firmly convinced of its truth." 

Inherited Effects of Use, Disuse, and Direct Action of 
Environment. 
We have just seen that one of Mr. Wallace's strongest argu- 
ments against sexual selection consists in representing & priori 
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that there can be no room for the operation of such a principle in 
the presence of natural selection : the greater principle must swal- 
low up the less. This a priori argument he extends to all the 
other supplementary principles which have ever been suggested, 
and appears to regard it as " a short and easy method " with the 
Darwinists. He urges it with special vehemence against the so- 
called Lamarckian principles, and therefore it is suitable that under 
this head we should consider more carefully the value of such an 
argument. 

In the present connection this argument is that, even admitting 
the abstract possibility of Lamarckian principles, in the presence of 
natural selection they could never have an opportunity of acting, 
inasmuch as the needful changes would be effected by a natural 
selection of fortuitous variations more rapidly than they could be 
by an inheritance of the effects of use and disuse. Now this argu- 
ment admits of two rejoinders. First, it is surely conceivable that 
in many cases where slight (because initial and afterwards finely 
graduated) improvements are concerned, such improvements need 
not have been, in every stage of their progress, matters of life and 
death to the organisms presenting them. Yet, unless at every 
stage of their progress they were matters of life and death, they 
■could not have been produced by the unaided influence of natural 
selection. Now it is just in such cases that the supplementary or 
Lamarckian principles are supposed by Darwinists to come in ; for 
to the operation of these principles it is not necessary that at each 
stage of the process every slight improvement should be a matter 
of life and death to the organisms presenting it. To me it appears 
that we have here a consideration of the highest importance. 
Nowadays no one disputes the supremacy of natural selection over 
all other principles of organic change hitherto suggested, or even, 
it may be predicted, suggestable. But this acceptance of natural 
selection as supreme by no means necessitates (as Mr. Wallace 
appears to imagine) acceptance of natural selection as unique. Nor 
is there any incompatibility between our acceptance of natural se- 
lection as supreme and a further acceptance of any other principles 
as subordinate or co-operative. What we all agree upon is, that 
no such other principles can act, save in so far as they are allowed 
to act by natural selection ; but to maintain that there can be no 
room for the action of any other principle hitherto suggested, or in 
the future suggestable, appears to me extravagant. At all events, 
the burden of proof must lie with any one who affirms that no 
adaptive improvement — or, indeed, change of any kind — can ever 
take place unless every stage in the gradual process has been a 
matter of life and death to the organisms presenting it, a burden 
of proof which it is obviously impossible that any one can ever be 
in a position to discharge. 

In view of this consideration it seems to me that Mr. Wallace's 
a priori objection to the abstract possibility of Lamarckian princi- 
ples falls to the ground, although of course the question remains 
whether there is any sufficient evidence a posteriori of their opera- 
tion in actual fact. And a virtual answer to this question appears 
to me to be involved in the second consideration, which, as above 
stated, remains to be adduced. 

Long ago Mr. Herbert Spencer pointed to the facts of co-adap- 
tation within the limits of the same organism as presenting the 
strongest possible evidence of Lamarckian principles working in 
association with Darwinian. Thus, taking one of Lamarck's own 
illustrations, Mr. Spencer showed that there must be thousands 
and thousands of changes — extending to all the organs and even 
to all the tissues of the animal — which in the course of numberless 
generations have conspired to turn an antelope into a giraffe. 
Now the point is that, throughout the entire history of these 
changes, their utility must have always been dependent on their 
association. It would be useless that an incipient giraffe should 
present a tapering down of the hind-quarters, unless at the same 
time it presented a tapering up of the fore-quarters ; and as each 
of these modifications entails innumerable subordinate modifica- 
tions throughout both halves of the creature concerned, the chances 
must be infinity to one against the required association of so many 
changes happening to arise by way of merely fortuitous variation. 
Yet, if we exclude the Lamarckian interpretation as adopted by 
Darwin, which gives us an intelligible cause of co-adaptation, we 
are required to suppose that such a happy concurrence of innu- 



merable co-adaptations must have occurred by mere accident, ant 
this thousands and thousands of times in the bodies of as many 
successive ancestors of the existing species ; for, at each successive 
stage of the improvement, natural selection (if working alone) must 
have needed all, or at any rate most, of the co-adaptations to occur 
in the same individual organisms. 

Against this formidable consideration Mr. Wallace adduces the 
following rejoinder : " The best answer to this objection may, per- 
haps, be found in the fact that the very thing said to be impossible 
by variation and natural selection has been again and again ef- 
fected by variation and artificial selection." This analogy he then 
enforces by special illustrations, etc., but does not appear to per- 
ceive that it really misses the whole point of the difficulty against 
which it is brought. 

The point of the difficulty is, not that the needful variations do 
not occur, but that they occur associated in the same individual, 
and that unless they do thus occur associated in the same individual 
they must be useless ; i.e., cannot fall under the sway of natural 
selection. Therefore the analogy of artificial selection is here ir- 
relevant, seeing that it fails in respect of the very point which it is 
adduced to meet. The difference between natural selection and 
artificial selection is, that, while the former acts with exclusive 
reference to the utility (or life preserving character) of variations, 
the latter acts without such reference. Hence, there is obviously 
no difficulty in understanding how artificial selection is able to 
choose this, that, and the other congenital variation as each hap- 
pens to occur in so many different individuals, and, by suitable 
pairing, to blend them together in any required proportions. But 
artificial selection is able to do this simply because the selected 
individuals do not depend for their lives upon presenting the 
blended characters which it is the object of such selection to produce. 
Natural selection, on the other hand, if working alone must wait 
until the blended characters happen to arise fortuitously in the 
same individuals ; in all cases, that is, where utility depends on the 
co-adaptation of characters, which are the only cases now under 
consideration. Thus the two forms of selection present absolutely 
no point of analogy in the very respects where it is necessary that 
they should, if Mr. Wallace's appeal from one to the other is 
to be logically justified. In the one case the association of char- 
acters ispurposely produced by the selection ; in the other case it 
must arise by chance before its resulting utility can be offered to 
the selection. 

Natural Selection as a Cause of Sterility Between Species. 

After matured deliberation Mr. Darwin came to the conclusion 
that natural selection could not be a cause of sterility between spe- 
cies. Mr. Wallace now furnishes an argument to show that in this 
respect also Mr. Darwin " underrated " the powers of natural se- 
lection. The argument, however, is too abstruse to admit of re- 
production here. On the present occasion, therefore, I will merely 
remark that it does not seem so much as to try to meet the con- 
siderations which determined Mr. Darwin's judgment in the oppo- 
site direction. Nevertheless the theory is profound as well as in- 
genious, and, although it fails to convince me, I am glad to note 
that in the course of its exposition Mr. Wallace appears to sanc- 
tion the essential principle of my own hypothesis of " physio- 
logical selection ; " viz., to quote his own words, " it is by no means 
necessary that all varieties should exhibit incipient infertility, but 
only some varieties ; for we know that of the innumerable varieties 
that occur but few become developed into distinct species, and it 
may be that the absence of infertility, to obviate the effects of in- 
tercrossing, is one of the usual causes of their failure." The 
words which I have italicized very tersely convey the whole gist of 
" physiological selection." 

Later on, however, he criticises adversely what I have written' 
upon this subject, and also represents me as having misunderstood; 
Mr. Darwin's views with respect to the utility and inutility of spe- 
cific characters. On both these points I shall have an answer to' 
make on some future and more suitable occasion. In this article I 
have confined attention to points wherein Mr. Wallace differs from 
Mr. Darwin ; and although in so doing it has been necessary for 
me to express uniform disagreement with the author of " Darwin- 
ism," this has been due only to the limitations of my project, and 
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in no way prevents my cordial appreciation of his work as a whole- 
Indeed, with the exception of those differences from Mr. Darwin,, 
which it has been my object on the present occasion to consider, it 
appears to me that Mr. Wallace's latest work is one of the most 
interesting aud suggestive in the whole range of Darwinian litera- 
ture. And even these points of difference, it will be remembered, alii 
arise out of the single difference before stated, namely .whether natural! 
selection is to be regarded as the main, or as the exclusive, means- 
of modification. Therefore, notwithstanding all that I have said! 
on the Darwinian side of this momentous question, the fact that it 
still remains an open question compels us to recognize that Mr- 
Wallace's views with regard to it may eventually prove to be right ;: 
while, in any case, he is certainly to be congratulated on having 
lived to see the great movement which has recently taken place in 
the direction of those views. But to many of us it still appears, 
that Mr. Darwin's judgment on this matter is the sounder one to. 
follow. When a great generalization has been fairly established,, 
there is always a tendency to exaggerate its scope ; and, perhaps,, 
in no respect was the wonderful balance of Mr. Darwin's mind so 
well displayed as it was in the caution with which he abstained! 
from assigning to his vast principle of natural selection a sole pre- 
rogative. Moreover, as previously stated, the longer that he pon- 
dered the question, the more he became persuaded that the prob- 
lem of organic evolution as a whole was too complex and many- 
sided to admit of being resolved by the application of a single 
principle. This conclusion, I believe, will eventually be justified by 
the advance of biological science ; and, therefore, until some better 
reason is shown than has yet been shown for departing from it, I 
cannot help feeling that naturalists will do well to suspend their 
judgments, even if they are not so sure as they used to be touching 
the doctrines of " Darwinism," as these were left by Darwin. 

George J. Romanes* 
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Stellar Evolution and its Relation to Geological Time. By James. 
Croll. New York, Appleton. 12 . $1. 

THE basis of the theory advanced by Mr. Croll is that it is just 
as possible for the universe to have been created with a given 
amount of energy due to the motion of the created masses of mat- 
ter, as with a given amount of matter ; i.e., Mr. Croll would have 
the initial state that of a great number of cold bodies moving with 
high velocities. No one can deny the possibility of the truth of 
such a hypothesis, and many will find in Mr. Croll's deductions 
much that is suggestive. As it is not so probable that such initially 
moving bodies would collide as it is that bodies would if possessed 
only of motion of translation due to gravity, Mr. Croll thinks he 
sees in this universe created in motion a universe the better pro- 
vided against the dissipation of its energy. 

If we are to criticise the book, we would call attention to the un- 
satisfactory nature of all discussions of problems in mechanics, — 
and many of those in stellar physics are such, — by one who makes 
no pretence of being a mathematician. Yet as the mathematicians 
have not given the geologists all the time they call for that the 
solar system may have reached its present state with at least one 
planet built up of well ordered crystalline and fossiliferous rocks, it 
is to be expected that some flaw may be found in the calculations 
of the one or the theories of development of the other ; and such 
suggestions as Mr. Croll has to offer will help in bringing the two 
parties to an agreement. 



AMONG THE PUBLISHERS. 



A. S. Barnes & Co. announce that the long-promised " The 
Three Germanys," by Theodore S. Fay, has now been issued. 

— Callaghan & Co. will publish, on Oct. 1, Vvol. 6 of Von 
Hoist's " Constitutional History of the United States." 

— " King's Annotated Vest- Pocket Map of Massachusetts " is 
the most perfect small map of the State that has ever appeared. 

— John C. Yorston & Co., Cincinnati, have just ready Henry A. 
Shepherd's "The Antiquities of Ohio," reprinted from the " Popu- 
lar History of the State of Ohio." 



— The Pacific Press Publishing Company have just issued 
"The Federal Government of Switzerland," by Bernard Moses, 
professor of history and political economy, University of Califor- 
nia. 

— John Ireland, 11 97 Broadway, has the market for a new cook- 
book, " What One Can Do with a Chafing-Dish," just published 
by the author, H. L. Sawtelle. Experimenters in "light- house- 
keeping " will find the book just the one they have been in search 
of for so many years. 

— Fords, Howard, & Hulbert have ready a new contribution, by 
a new writer, to the present all-absorbing discussion of the future 
of the negro in America, entitled " An Appeal to Pharaoh." The 
author confidently indorses it as " a radical solution of the negro 
problem." 

— " Recollections of the Court of the Tuilleries," by Madame 
Carette, is a recent book of reminiscences of the court of the last 
Napoleon, which is being widely read in France. It contains many 
memoirs of the Empress Eugenie. A translation is in hand, and 
will be published immediately by D. Appleton & Co. 

— P. Blakiston, Son & Co., Philadelphia, have just ready a re- 
vised and enlarged edition of " Obstetric Nursing," by Theophilus 
Parvin, M.D., Professor of Obstetrics and Diseases of Women and 
Children in the Jefferson Medical College, and Obstetrician to the 
Philadelphia Hospital. 

— The Journal of Pedagogy enters upon its third volume with 
the September issue. Dr. A. D. Mayo of Boston, the well known 
educational lecturer, stated in the annual address at the Ohio Uni- 
versity, June 20, 1889, that "the Journal of Pedagogy is one of 
the two or three real educational papers in this country." It is 
published at Athens, Ohio. 

— The author of the " Rise and Fall of the Confederate Govern- 
ment," Mr. Jefferson Davis, is not satisfied with the limited sale 
his work has had. He has complained so loudly of its failure as 
compared with the works of Grant and Sherman, that D. Appleton 
& Co., his publishers, have gained his consent to the appointment 
of arbitrators to decide the points at issue between them. The 
Messrs. Appletons attribute the slow demand made in the North 
for the book to the intense sectional spirit in which it is written. 

— The Lounger writes in The Critic : "I heard the other day 
from an authority which I cannot dispute that ' The Century Dic- 
tionary ' has cost the Century Co. over $500,000, and my informant 
added parenthetically that when the undertaking was begun, the 
company had no idea that it would swallow up a sum approxi- 
mating this. But like Topsey it • grow'd.' It has taken nearly 
seven years of the time of some of the b^ experts and specialists 
in the country, at an annual expense of not very much less than 
$100,000. This, I believe, is the first time the cost of making this 
great dictionary has been stated with any degree of accuracy." 

— Mr. Paul Leicester Ford, whose address is No. 97 Clark 
Street, Brooklyn, N.Y., will have ready in September " American 
Bibliography : A Check-List of Bibliographies, Catalogues, Refer- 
ence Lists, and Lists of Authorities of American Books and Sub- 
jects," a quarto volume printed on alternate pages, and containing 
1,070 titles, arranged by subject under 19 divisions and 150 subdi- 
visions, with a classification of contents and an author's index. At 
the same time Mr. Ford will bring out his " Franklin Bibliography : 
a List of Books written by or relating to Benjamin Franklin," an 
edition of 500 copies uniform in size with Bigelow's octavo edition 
of Franklin's Works. No fewer than 1,500 titles and references 
are promised, the list of works wholly or in part written by Frank- 
lin numbering 600, and his pseudonyms amounting to 60. There 
will be chronological, classical, and general indices, and mention of 
the libraries where the works may be consulted. 

— " The Dominion of Canada is a device to keep the peace be- 
tween those to whom Nature has allotted an irrepressible conflict." 
So says the writer of an article called " La Nouvelle France " in 
the September Atlantic, which will be the subject of discussion jn 
the United States, and of something more than discussion in 
Canada. It shows how the French Canadian party is steadily 
gaining Canada to itself, and how by its consummate organization, 



